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The 1990 African Sahel rainy season (May - September) was generally below 


normal, with most station’s totals being less than in 1988 and 1 989. A late start to and 


an early withdrawal of the summer rains resulted in approximately 75% of the normal 
seasonal precipitation across most of the western Sahel, and less than half the usual 
rainfall in parts of east-central Sudan and northern Ethiopia. For further details on 
the 1990 Sahel rainy season and the Indian Monsoon, refer to pages 9 - 14. 
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GLOBAL CLIMATE HIGHLIGHTS 

MAJOR CLIMATIC EVENTS AND ANOMALIES AS OF OCTOBER 27, 1990 


l.The Southeastern US. and Bahamas: 

COPIOUS RAINFALL BRINGS CONTINUED RELIEF. 

Two strong storm systems dumped 65-155 mm of precipitation on northern 
Georgia and the Carolinas, producing widespread minor flooding and 
blanketing the highest elevations of the southern Appalachians under a foot 
bf snow. Generous rains (25-100 mm) also soaked the immediate central 
julf, eastern Georgia, and northeastern Florida coasts as well as central 
jeorgia and northeastern Alabama. Lesser amounts (10-35 mm) dampened 
nost of Florida, Georgia, Alabama, Mississippi, and the Bahamas, although 
solated totals up to 55 mm were mtsasured in southeastern Florida and the 
:outhem Bahamas. Daily rainfall amounts reached 114 mm in isolated 
hunderstorms across extreme western Florida. Since mid-September, surplus 
ain has fallen along much of the Eastern Seaboard, but some deficits 
50-100 mm) remained along the central Gulf Coast and in Florida. Isolated 
)ortions of the Bahamas have been extremely dry, with deficits ranging 
ipward to 234 mm [Ending after 30 weeks]. 

?. Eastern United Statp.s: 

TEMPERATURES RETURN TO SEASONABLE LEVELS. 

'^n invasion of chilly, Canadian air brought the recent warm spell to an end 
nd the seasoii’s first freeze to parts of the central and eastern U-S. [Ended 
fter 4 weeks]." 


COOLER WEATHER INVADES CENTRAL AND SOUTHEASTERN 
SECTIONS. 

lummer-like weather persisted across north-central Africa as temperatures 
veraged 4°C to 7°C above normal. Unseasonably high temperatures, with 
epartures ranging from +2°C to +4°C, also plagued westeni and northern 
candinavia, France, and the Benelux countries. In contrast, sharply cooler 
ir combined with persistent cloud cover and precipitation to produce 
imperatures 2°C to 5°C below normal across southern Scandinavia, 
ast-central continental Europe, and the Balkans [Ending after 6 weeks]. 


MODERATE RAINS RELIEVE SHORT-TERM DRYNESS. 

ight rain (10-30 mm) moistened most of central and northern France while 
:attered areas across northwestern, southern, and eastern France received 40- 
0 mm. Although long-term precipitation shortfalls persist throughout much 
f Europe, only isolated portions of France reported deficits in excess of 50 
im since mid-September [Ended after 26 weeks]. 


5. Central and Western Sahel: 

WARM WEATHER CONTINUES. 

Weekly departures of +2°C to -f-3°C were again recorded throughout the 
regicxi, with the largest departures afflicting southern and western sections [11 
weeks]. 

6. Southern India and Sri Lanka 

LATE-SEASON RAINS DRENCH REGION. 

Two weeks of inundating rainfall produced widespread flooding that killed 
nearly four dozen individuals, according to press reports. Up to 283 mm 
have soaked the region since mid— October, with 100—252 mm measured last 
week. Daily totals reached 99 mm, and some locations have accumulated 
more than 163 mm of excess precipitation during the period [2 weeks]. 

7. Southeast Asia: 

DRIER WEATHER ENGENDERS RECOVERY FROM RECENT 
TROPICAL STORMS. 

Only 30—70 mm of rain fell on most of Vietnam and central Thailand, 
although isolated coastal locations in Vietnam were again inundated by up to 
191 mm of rain. Flooding continued to be a problem, however, as water 
from previous rains filtered into streams and rivers. According to press 
reports, nearly 6500 square kilometers of land were submerged in Thailand, 
where more than two dozen individuals drowned. At least 110,000 
Vietnamese houses were underwater at one point, and unofficial reports 
indicate that nearly 800 mm of rain fell on some areas since October I 
[Ending after 4 weeks]. 

8. Northeastern China and North Korea: 

EXCEPTIONALLY DRY WEATHER DEVELOPS. 

After being soaked by inundating rains earlier this year, four successive 
weeks have passed with little or no precipitation. Only a few scattered 
locations received 15-35 mm of rain from light showers last week [4 weeks]. 


WARMTH AND WETNESS DIMINISH SLIGHTLY. 

Only 10-20 mm fell on the extreme southern and northern ends of the island 
chain while 30—70 mm moistened the northern three-quarters of Honshu and 
southern sections of Hokkaido. Heavy rains (90-135 mm), however, 
inundated the northeastern and southeastern comers of Honshu. Despite the 
recent decline in rainfall totals, large precipitation surpluses persist in many 
areas. Since mid-September, surpluses of 400-660 mm have accumulated 
across portions of south-central Honshu [Ending after 6 weeks]. 
Temperatures were also lower across the nation, but most locations remained 
slightly above noimal with departures from +1°C to +3°C [Ending after 11 
weeks]. 



TEXT: Approximate duration of anomalies is in brackets. Precipitation amounts and temperature departures are this week’s values. 
MAP: Approximate locations of major anomalies and episodic events are shown. See other maps in this Bulletin for current two week 
temperature anomalies, four week precipitation anomalies, long-term anomalies, and other details. 









UNITED STATES WEEKLY CLIMATE HIGHLIGHTS 

FOR THE WEEK OF OCTOBER 21 - 27, 1990 


Heavy October rains have soaked much of the East during 
two of the past three weeks. Early in the month, moisture from 
the remnants of Tropical Storms Klaus and Marco streamed 
northward along a , cold front that stalled along the 
Appalachians, producing copious rains from Florida northward 
to Maine. This week, two intense low pressure centers 
developed along a slow-moving cold front and moved 
northeastward up the Atlantic Coast Many locations in the 
East measured over two inches of rain, with amounts exceeding 
6 inches across pc»tions of the Carolinas (Figure 1). The heavy 
rains produced widespread flooding from Georgia to Maine. 
Bridges were washed out in parts of the western Carolinas, and 
evacuations were necessary. More than two dozen roads were 
closed in the metropolitan Washington, D.C. area as heavy 
rains deluged the region on Tuesday. The heavy rains moved 
into New England later in the week, producing flooding as far 
north as Caribou, ME. Much of the ]^t received more rain this 
week than what normally falls during the entire month, and 
several stations set new October rainfall records. High winds 
also accompanied the rains. Winds reached hurricane strength 
along parts of the Atlantic Coast, and South Island near 
Norfolk, VA recorded gusts up to 92 mph. Along the Outer 
Banks of North Carolina, high winds ripped a dredge from its 
moorings and pushed it into the Herbert C. Bonner Bridge, 
knocking outalSO foot section of the bridge that stranded many 
residents. Farther wesL high winds and heavy rain also pounded 
parts of the Pacific Northwest Unseasonably cold air invaded 
much of the Mississippi Valley and southern Great Plains, 
producing record low temperatures in Texas. Much of the East 
received the coldest air of the Fall as frosts were common. In 
sharp contrast, portions of the Great Basin and northern 
Rockies basked in record warmth. Temperatures soared into the 
eighties as far north as Montana, producing record highs from 
Idaho to Nebraska. In California, Santa Ana winds fanned a fire 
in the San Bernardino National ForesL charring 500 acres. A 
strong storm system produced near-blizzard conditions across 
northern Alaska with wind chills near -40^. Meanwhile, the 
southern part of the state was buffeted by heavy rains and high 
winds as Ketchikan reported gusts up to 90 mph. 

The first half of the week began with a cold front stretched 
from the upper Midwest southward to the lower Mississippi 
Valley. Strong thunderstorms developed along the southern 
portion of the fronL dumping up to 3 inches of rain across parts 
of the lower Mississippi viley. A low pressure center 
developed in the Southeast and moved northward along the 
front, dropping heavy rains on much of the area. Strong 
thunderstorms produced hail across parts of central and eastern 
North Carolina and a twister was reported near Fayettville. 
Much colder air settled in behind the front across the eastern 
half of the country where lows dropped into the thirties. The 
cold air moved over the warm, moist ground, producing thick 


fog across portions of the Ohio Valley. In sharp contrasL record 
warmth was reported over southern Florida and parts of the 
West A frontal system moving through the Pacific Northwest 
battered coastal' Washington and Oregon with rain and high 
winds. 

During the last half of the week, a second storm system 
formed south of Cape Hatteras, NC while an upper-level 
disturbance moved across western North Carolina, dumping 
the season’s first snowfall on the higher elevations of the 
Carolina Appalachians. Ml Mitchell, NC measured nearly a 
foot of snow. The two systems eventually merged off the 
Carolina coast, creating an intense storm that brought 
hurricane-force winds along the coast and gale-force winds 
inland, causing property damages and power outrages. The rest 
of the nation was predominantly dry as high pressure 
dominated the western two-thirds of the country. Cold air 
pushed into Rorida, producing record cold across the southern 
part of the state. Unseasonably warm weather, however, 
prevailed across the western half of the country where 
numerous record highs were observed from Arizona to North 
Dakota. Strong winds continued to pound parts of southern 
Alaska as an intense storm moved across the Gulf of Alaska. 

According to the River Forecast Centers, the greatest 
weekly totals (more than 3 inches) fell on the lower Mississippi 
Valley, southern and middle Atlantic Coast states, and northern 
New England (Table 1). Scattered heavy amounts were 
observed across the Pacific Northwest and southern Alaska. 
Light to moderate precipitation was recorded in the Pacific 
Northwest, northern Rockies, southern Great Plains, and 
throughout most of the country east of the Mississippi. Little or 
no precipitation was observed across the remainder of the West 
and Plains, in the upper Midwest, central Great Lakes region, 
and lower Missouri Valley. 

A strong ridge of high pressure brought unseasonably 
warm weather to much of the nation west of the Rockies. 
Weekly departures between +5*^ and +10T^ were reported in 
parts of the Southwest and Great Basin (Table 2) where highs 
soared into the eighties and nineties. Slightly above normal 
temperatures occurred across the remainder of the West, in 
northOTi and central Plains, and along the extreme Atlantic and 
southern Alaskan Coasts. 

In sharp contrasL conditions were unseasonably cold 
across the South, Midwest, Great Lakes region, and in northern 
and central Alaska. Temperatures averaged more than 7T 
below normal in the southern Great Plains and lower 
Mississippi Valley (Table 3). A majority of the country 
experienced sub-freezing readings as cold air over the Rockies 
and Plains early in the week pushed eastward, eventually 
dropping temperatures below 32®F throughout much of the 
Midwest, Tennessee Valley, Appalachians, and Northeast 
during the latter half of the week. 


TABLE 1. Selected 

stations with 3.25 or 

more Inches of precipitation for 

the 

week. 

STATION 

TOTAL 

(INCHES) 

STATION 


IQ.TAL 

(INCHES) 

CHARLOTTE. NC 

5.95 

MARTINSBURG. WV 


3.87 

YAKUTAT, AK 

5.87 

QUILLAYUTE, WA ^ 

SITKA, AK ^ 


3.84 

WILMINGTON, NC 

4.99 


3.77 

MACON. QA 

4.84 

MT. WASHINGTON. NH 


3.72 

SUMTER/SHAW APB. SC 

4.79 

GOLDSBORO/SEYMOUR-JOHNSON AFB. 

NC 

3.56 

ANNETTE ISLAND. AK 

4.58 

RALEIGH-DURHAM, NC 


3.44 

VALPARAISO/EQLIN AFB, FL 

4.48 

FAYETTEVILLE/POPE AFB. NC 


3.42 

COLUMBIA. SC 

4.19 

LYNCHBURG. VA 


3.40 

NEW BERN. NC 

4.18 

MACONA/VARNER-ROBINS AFB. GA 


3.39 

LIMESTONEn.ORiNG AFB. ME 

4.15 

CARIBOU. ME 


3.39 

GREENSBORO, NC 

4.05 

NORTH BEND. OR 


3.26 
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DEPARTURE OF AVERAGE TEMPERATURE FROM NORMAL (°F) 

October 21 -27, 1990 



CLIMATE ANALYSIS CENTER / NOAA 






Early in the week, unseasonably cold conditions covered much of the Rockies andPlains, dropping temperatures below freez- 
ing. As the cold air pushed eastward by the week’s end, most locations in the Midwest, Tennessee Valley, and New England 
recorded sub-freezing readings (top). Strong winds and low temperatures created very cold wind chills (<15°F) across the 
northern Rockies and Plains, upper Midwest, and northern New England (bottom). 
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100 WEEKLY TOTAL HFATIfJO np^RFF nAVR 



DAILY HDD=65-AVGT, BUT IF HDD<0. HDD=0 
e.g. AVGT=75*'F, HDD=10 
AVGT=60‘’F, HDD=0 
BASE TEMPERATURE SST 


HATCHED AREAS ABOVE 100 HDD’S 


Cold early in the week across the northern Rockies and Plains, along with persistently low temperatures throughout 

^ week m the Midwest p^uced significant heating usage (>100 HDD’s) in both areas (top). Subnormal temperatures 
throughout the lower and middle Mississippi VaUey required up to twice the normal weekly heating demand, pardcularly in 
Arkansas, Louisiana, and northeast Texas (bottom) ^ o j 


WEEKLY DEPARTURE FROM NORMAL HDD 



BASE TEMPERATURE 65‘’F 


HATCHED AREAS ABOVE NORMAL 


6 



GLOBAL TEMPERATURE ANOMALIES 

2 WEEKS 
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GLOBAL PRECIPITATION ANOMALIES 

4 WEEKS 
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Rgure 4. Percent of normal precipitation during May 1 - September 30, 1990 (153 days). Stations required 
at least 122 days (80%) for inclusion, and isopleths were only drawn for 100%. There was insufficient 
data for Nepal, Bhutan, Afghanistan, and Burma, and percentages for Bangladesh are most likely 
underestimated. Above normal seasonal rains were observed across most of east-central Pakistan, 
northwestern, central, and eastern India, and most likely Bangladesh. In contrast, subnormal monsoonal 
rains fell on much of extreme southern and extreme west-central India, southern Pakistan, and on a few 
areas of central and northeastern India. 





SPECIAL CLIMATE SUMMARY 

ANALYSIS AND INFORMATION BRANCH 
CLIMATE ANALYSIS CENTER 
NATIONAL WEATHER SERVICE, NOAA 

REVIEW OF THE 1990 AFRICAN SAHEL RAINY SEASON 


The pnmraly hot, md short 1990 Aftican Sahel rainy season (May 1 — September 30) bore little resemblance to the cooler and more favorably 
moist se^ons of ^89 and 1988. In 1990, very few locations reported above normal precipitadon, and exceptionally dry weather Oess than 60% of normtd 
rainfall) dominated the northern, extreme western, and much of the eastern Sahel. The adverse affects of the dryness were exacerbated by unusuaUy high 
temperatures during July — September m most areas. j j 

The rainy season got off to a slow start in May. Adequate rains moistened Burkina Faso, Niger, southern Mali, southern Chad, and southwestern Sudan 
but most areas measured shghtly below normal rainfaU during the month. Exceptional dryness plagued Senegal, Gambia, and central Sudan, where under 
the highJ^ds”^ recorded. In sharp contrast, isolated rainfaU episodes generated flash flooding and took dozens of Uves in southern Nigeria and 

Durmg Jun^ unusually low raMaU became a severe problem in many areas. Less than half the normal rainfall was again recorded in western Senegal 
as weU as through most of Cote d Ivoire, northern Ghana and southern Burkina Faso, central and southern portions of Benin and Togo, northeastern Nigeria 
and southeastern Niger, central Chad, central and southeastern Sudan, and extreme western, northern, and northeastern Ethiopia. Abundant rainfall was re- 
stnctedte parts of Burtoa F^, Mali, and southwestern Chad, with moderate to heavy rains partially aUeviating earUer dryness in eastern Senegal and west- 
central Ethiopia (see WCB #90/28, dated July 14, pages 13—15, for the May — early July summary). 

Moisture conditions generally improved across the western Sahel during July, and heavier rainfall also developed from eastern Chad eastward into cen- 
tal Ethiopia Ui^orninately, dry weather re-developed after a brief respite in northern Senegal, and subnormal July rainfall also afflicted parts of southern 
Mauntania, Mali, Niger, and eastern Burkina Faso, eastern Sudan, and northern Ethiopia. 

y again enveloped most of the S ahel during August In western sections, near normal rain was restricted to southern S eneg al, southwestern 

Mall and Burkma Faso, and northern sections of Ghana, Togo, and Benin. Most other locations reported less than 75% of the August normal. High tempera- 
tures and excessively dry weather combined to severely stress crops across northern agricultural areas of the western Sahel. Conditions were even more 
severe m the eastern Sahel. Au^st departures above +4°C in northern crop areas of Sudan combined with marked dryness to produce irreversible crop dam- 
age, accor^ng to the Jomt Agricultural Weather Facility. Subnormal August rains and high temperatures also plagued central Chad and northern Ethiopia; 
however, the Etluopi^ News Agency reported that downpours flooded several rivers in southwestern Ethiopia’s Gambella region, driving more than 300 000 
Sudanese and 100,000 Ethiopian individuals from their homes (see WCB #90/35. dated September 1, pages 12-14, for the July — August summary). 

September brought near normal rains to most of the Sahel. A few locations in northern Senegal, southern Mali, southwestern Niger, northern Sahelian 
Sudan, and the northern half of Ethiopia reported heavy rains, with dryness restricted to portions of Burkina Faso. The September rains, however, had little 
anect on the prevailing moisture deficits, and were partially offset by an increased evaporation rate due to continued above normal temperanires, particularly 
along the northern tier. ^ 


RainfaU totals exceeded 1000 mm in southern Mali, western Guinea, and the Ethiopian highlands, then decreased from south to north (Figures 1 and 
3). Near to slightly above normal amounts (between 90% and 122%) were restricted to the Ethiopian highlands, extreme southwestern Niger and eastern 
Bitkina Faso, and extreme southern Mali and southwestern Burkina Faso (front cover. Figure 2). Most locations received 75% to 90% of normal rainfall 
while several areas, mcluding northern Senegal, southern Mauritania, eastern Chad, west-central and east-central Sudan, and northern Ethiopia, recorded 
less than half the normal rainfall. The dryness aroused concern in east-central Sudan, where the government requested emergency aid, and across northern 
Ethiopia, where two consecutive dry rainy seasons have fueled concerns about another famine. 
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Figure 2. Total precipitation (mm) during May 1 - September 30, 1990 (153 days) for the eastern African Sahel. 
Stations required at least 122 days (80%) for inclusion, and isohyets were not drawn due to large areas of incomplete 
data (e.g. southern Sudan. Central African Republic, central Chad). A lack of significant rains across most of central 
Chad, Sudan, and northern Ethiopia, along with unseasonably hot weather, has caused widespread and severe 
agricultural damage, especially in east-centrd Sudan. 
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Figure 3. Percent of normal precipitation during May 1 - September 30, 1990 (153 days) for the eastern African 
Sahel. Stations required at least 122 days (80%) for inclusion, and isopleths were not drawn due to large areas of 
incomplete data. Most of central Chad, Sudan, and northern Ethiopia received lass than two-thirds of the normal 
seasonal rainfall, with some sectbns recording well under half the usual rains. Temperature de|:^rtures of +2 C to 
+4°G accompanied the dry weather during August in Sudan. In late October, the government of Sudan appealed for 
immediate food assistance of 75, CX>0 tons, with western aid workers stating that at least 1 million people were under 
famine threat in the north of the country alone, according to news reports. 
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